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SEQUENCE LISTING 

SEP ED NO; 1 - SARS Coronavirus Urbani S-protein full-length gene 
sequence (AY278741, 3768 bps) 

taattacactcaarata^ 
gatttatttcttccattttattctaatgtta^ 

ggtatttatmgctgccacagagaaatcaaatgttgtccgtggttgggtttttggttcte 

ggtgattattattaacaattctactaatgttgttatacga^ 

acccatgggtacacagacacatactatgatattcgataatgc^ 

ttgatgfficagaaaagtcaggfoattttaaacac^ 

gggctatraacctatagatgtagttcgtga^ 

acattacaaattttagagccattcttacagccttttc^ 

ggctatttaaagccaactacatttatgctcaagta^ 

acttgctgaacteaaatgctctgttaagag 

caggagatgttgtgagattccctaatattacaaactt^ 

tgcatgggagagaaaaaaaatttctaattgtgttgctgattactc^g^ 

ctatggcgtttctgccactaagttgaatga^ 

aagacaaatagcgccaggacaaactggtgttattgctga^ 

gcttggaatactaggaacattgatgctacttcaactggtaattataatotaaatataggtate 

gcccmgagagagacatatctaatgtgcctttctcccctgatggcaaac^ 

cattaaatgattatggtttttacaccactart 

gcaccggccacggtttgtggaccaaaattat^^ 

ctggtactggtgtgttaactccttcttcaaagagamcaaccamcaacaatttg 

cgttcgagatcctaaaacatctgaaatanagacatttcaccttgcto 

aatgcttcatctgaagttgctgttctatatcaagatgttaactgcactgatgtttc 

accagcttggcgcatatattctactggaaacaatgtattocagactoaagcaggctgte 

acacttcttatgagtgcgarattcctattgga^ 

aaaaatctattgtggcttatactatgtctttaggtgc^atagttcaattg 

cttttcaattagcattactacagaagtaatgcctgttt^ 

attctactgaatgtgctaamgc^ 

aacaggatcgcaacacacgtgaag^cgctcaagtcaaacaaatgtacaa 

tttaattmcacaaatattacxtga(xctctaaagccaactaaga 

ctcgrtgatgctggcttcatgaagcaatatggc^ 

ttcaatggacttacagtgttgccacctc^ctcactgalg 

cactgctggatggacatttggtgctggcgc^rtcttcaaatacctt^ 

ggagttacccaaaalgttctctatgagaaccaaaaacaaatcgccaaccaattta^ 

ateacttacaacaacatcaac^cattgggc^ 

ttaaacaacttagctctaattttggtgcaatttca^ 

gtacaaattgacaggttaattacaggcagacttcaaagccttcaaaccM 

aatcagggcttctgctaatcttgc^ 

agggctaccaccttatgtccttc^ 

gagaggaacttcaccacagcgccagcaatttgtc^ 

ggcacttcttggtttattacacagaggaacttcttttctccacaaataa 

gatgtcgttattggcatcattaacaacacagtttatgatcctctgcaacctgag 

aagtacttcaaaaatcatacatcaccagatgttgatcttggcgacatt^ 
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aagaa att gaccgcctraatgaggtcgc^^ 
caatalattaaatggccttggtatgmggctc^^ 
gcatgactagttgttgcagttgcctca^ 
agttctcaagggtgtcaaattacattacacataa 
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SEP ID NO; 2 - P rotein sequence for full length S-protein from accession 
number AAP13441 corresponding to the gene AY278741 (1256aa) 

MFIFLLFLTLTSGSDLDRCTTFDDVQAPNTTQHTSSMRGVYYPDEIFRS 
DTLYLTQDLFLPFYShTVTGFHTINHTFGNPVTPFKDGIYFAATEKSNVVRG 
WVFGSTMNNKSQSVIIIM^ST^m^IRAC^^LCDNPFFAVSKPMGTQTHTM 
IFDNAFNCTFEYISDAFSLDVSEKSGNFKHLREFVFKNKDGFLYVYKGYQPI 
DWPJ3LPSGF^m.KPIFKLPLGINITNFRAILTAFSPAQDWGTSAAAYFVG 
YLKPTTFMLKYDENGTITDAVDCSQNPLAELKCSVKSFEIDKGIYQTSNFR 
VWSGDVVPJFPMT^CPFGEVFNATKFPSWAWERKKISNCVADYSVLY 
NS1TFSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTGVIA 
DYNYKLPDDFMGCVLAWNTRMDATSTGNYhTYKYRYLRHGKLRPFERDI 
SNVPFSPDGKPCTPPALNCYWPLNDYGFYTTTl'GIGYQPYRVVVLSFELLNA 
PATVCGPKLSTDLKNQCVNFNFNGLTGTGVLTPSSKRFQPFQQFGRDVSD 
FTDSVRDPKTSEILDISPCSFGGVSVITPGTNASSEVAVLYQDVNCTDVSTA 
fflADQLTPAwTOYSTGNNVFQTQAGCLIGAEHVDTSYECDIPIGAGICASYH 
TVSLLRSTSQKSIVAYmSLGADSSIAYSNhrriAIPTNFSISITTEVMPVSMA 
KTSVDCNMYICGDSTECANLLLQYGSFCTQLNRALSGIAAEQDRNTREVF 
AQVKQMYKTPTLKWGGFNFSQILPDPLKPTKJISFTEDLLFNKVTLADAGF 
MKQYGFXLGDINARDLICAQKFNGLTVLPPLLTDDMIAAYTAALVSGTAT 
AGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKQIANQFNKAIS 
Q1QESLTTTSTALGKLQDWNQNAQALNTLVKQLSSNFGAISSVLNDILSRL 
DKVEAEVQIDRLrTGRLQSLQTYVT(^LIRAAEIRASANLAATKMSECVLG 
QSKRVDFCGKGYHLMSFPQAAPHGVVFLHVTYWSQERNFTTAPAICHEG 
KAYFPPJEGVFVFNGTSWFITQRNFFSPQnTTDNTFVSGNCDVVIGIINNTVY 
DPLQPELDSFKEELDKYFKNHTSPDVDLGDISGPNASVVNIQKEIDRLNEVA 
KNLNESLIDLQELGKYEQYIKWPWYVWLGFIAGnAIVMVTILLCCMTSCC 
SCLKGACSCGSCCKFDEDDSEPVLKGVKLFIYT 
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SEP IP NO: 3 - Protein sequence for Spike protein amino acid 275-1081 
from accession number AAP13441 (807aa) (wild type, wt): 

AVDCSQNPLAELKCSVKSFEIDKGIYQTSNFRWPSGDWRFPNITNLC 
PFGEVFNATKFPSVYAWEPJOCISNCVADYSVLYNSTFFSTFKCYGVSATK 
LNDLCFSNWADSFYVKGDDVRQIAPGQTGVIADYNYKLPDDFMGCVLA 
WNTTOTOATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALN 
CYWTLNDYGFYTTTGIGYQPYRVVVLSFELLNAPAWCGPKLSTDLIKNQ 
CVNIWNGLTGTGVLTPSSKRFQPFQQFGRDVSDFTDSVRDPKTSEILDISP 
CSFGGVSVITPGFNASSEVAVLYQDVNCTDVSTAIHADQLTPAWRIYSTGN 
NVFQTQAGCLIGAEHVDTSYECDIPIGAGICASYHTVSLLRSTSQKSrVAYT 
MSLGADSSIAYSNNTL\IPTOTSISITTEVMPVSMAKTSVDCmmCGDSTO 
CANLLLQYGSFCTQLmALSGIAAEQDRimiEWAQVKQMYKTPTLKYFG 
GFNFSQILPDPLKPTKRSFIEDLLFNKVTLADAGFN1KQYGECLGDINARDLI 
CAQKFNGLTVLPPLLTDDML^YTAALVSGTATAGwTFGAGAALQIPFAM 
QMAYRFNGIGVTQNVLYENQKQIANQFNKAISQKJESLTTTSTALGKLQDV 
VNQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLrrGRLQS 
LQTYWQQLIRAAFJRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFP 
QAAPHGWFLHVTYWSQERNFTTAPAICHEGKAYFPREGVFVFNG 
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SEP ID NO: 4 - Protein sequence for Spike protein amino acid 275-1081 
mutant with 9 potential N-linked glycosylation sites eliminated 
(807aaXsubstituted Alanine shown as "a")(mutant, m t): 

AVDCSQNPLAELKCSVKSFETOKGIYQTSNFRVVPSGDVVRFPMaNLCP 
FGEWaATKFPSVYAWERKKISNCVADYSVLYNSaFFSTFKCYGVSATKLN 
DLCFSNVYADSFVVKGDDWQIAPGQTGVIADYNYKIPDDFMGCVLAWN 
TRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALNCY 
WPLNDYGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLSTDLIKNQCV 
MOTNGLTGTGVLTPSSKRFQPFQQFGRDVSDFTDSVRDPKTSEELDISPCS 
FGGVSVITPGTNAaSEVAVLYQDVaCTDVSTAIHADQLTPAWPJYSTGNNV 
FQTQAGCLIGAEHVDTSYECDIPIGAGICASYHTVSLLRSrSQKSrVAYTMS 
LGADSSIAYSaNTIAIPTOTaISITTEVMPVSMAKTSVlX!NMYICGDSTE^ 
LLLQYGSFCTQLNRALSGIAAEQDRNTREWAQVKQMYKTPTLKYFGGFN 
FaQILPDPLKPTKRSITEDLLFNKVTLADAGFMKQYGECLGDINARDLICAQ 
KFNGLTVLPPLLTDDMIAAYTAALVSGTATAGwTFGAGAALQIPFAMQM 
AYRFNGIGWQNVLYENQKQIANQFNKAISQIQESLTTTSTALGKLQDVVN 
QNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQ 
TYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQA 
APHGWFLHVTYVPSQERNFaTAPAICHEGKAYFPREGVFVFNG 
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SEP ID NO: 5 - The gene sequence for Spike protein amino acid 275- 
1081 mutant (807aa) with native virus codons and elimination of N- 
glycosylation sites (2421bp) (substituted nucleotides shown capitalized): 

gctgttgattgttctcaaaatccac^ 
agacctctaatttcagggttgttccctcaggagatgt^ 
tttGCCgctactaaattcccttctgtctatgcatggg 
caactcaGcatttttttcaacctttaagtgctatggcgt^ 
gatttftttgtagteaagggagatgatgta^ 
tgccagatgatttcatgggttgtgtccttgcttggaatactaggaacat^ 
alaggtatcttagacatggcaagcttaggccctttgagagagacatatc^ 
gcaccccacctgctcttaattgttat^ccatta 
gagttgtagtacWcttttgaacttttaaatgcaccggccacgg^^ 
cagtgtgtcaattttaattttaatggactcactggtac^ggtgtg^ 
ttggccgtgatgtttctgatttcactgattccg^g 
gggtgtaagtgtaattacarctggaac 
tttctacagcaattcatgcagatcaactoacaccagcttg 
caggctgtcttataggag<^agcatgtcga(^cttcttatgagtgc^ 
ccatacagtttctttattacgtagtactaga^aaaa 
actctGCCaacaccattgctatacctactaactttGcaattagcatt^ 
cctccgtagattgtaatatgtacatetgcgga 

aactaaatcgtgcactctcaggtattgctgctgaacaggatcgcaacacacgtgaagtgtto 

gtacaaaaccccaactttgaaatattttggtggttttaaffl 

tcttttattgaggacttgctctttaataa 

atattaatgctagagatctcatttgfe^^ 

gctgcctacactgctgctctagttagtggtactgccac^ 

ttgctatgcaaatggcatataggttcaatggcattggagttacc^^ 

accaatttaacaaggcgattagtcaaattcaagaatcac^ 

gttaaccagaatgctcaagcattaaacacacttgtto^ 

tatcctttcgcgacttgataaagtcgaggcggaggtaca 

cctatgtaacacaacaactaatcagggctgctga 

tcttggacaatcaaaaagagttgacttttg^aaagggctacc^ 

ttgtcttcctacatgtcacgtatgtgccatcccaggagaggaacto 

agcatacttccctcgtgaaggtgtttttgtgtttaatggc 
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SEP ID NO: 6 - T he gene sequence for Spike protein amino acid 275- 
1081 mutant (807aa) with altered codon usage to enhance expression and 
elimination of N-glycosylation sites (2421bp): 

GCCGTGGACTGCTCCCAGAACCCCCTGGCCGAGCTGAAGTGCTCCGTGAAGT 
CCTTCGAGATCGACAAGGGCATCTACCAGACCTCCAACTTCCGCGTGGTGCCCTC 
CGGCGACGTGGTGCGCTTCCCCAACATCGCCAACCTGTGCCCCTTCGGCGAGGTG 
TTCGCCGCCACCAAGTTCCCCTCCGTGTACGCCTGGGAGCGCAAGAAGATCTCCA 
ACTGCGTGGCCGACTACTCCGTGCTGTACAACTCCGCCTTCTTCTCCACCTTCAA 
GTGCTACGGCGTGTCCGCCACCAAGCTGAACGACCTGTGCTTCTCCAACGTGTAC 
GCCGACTCCTTCGTGGTGAAGGGCGACGACGTGCGCCAGATCGCCCCCGGCCAGA 
CCGGCGTGATCGCCGACTACAACTACAAGCTGCCCGACGACTTCATGGGCTGCGT 
GCTGGCCTGGAACACCCGCAACATCGACGCCACCTCCACCGGCAACTACAACTAC 
AAGTACCGCTACCTGCGCCACGGCAAGCTGCGCCCCTTCGAGCGCGACATCTCCA 
ACGTGCCCTTCTCCCCCGACGGCAAGCCCTGCACCCCCCCCGCCCTGAACTGCTA 
CTGGCCCCTGAACGACTACGGCTTCTACACCACCACCGGCATCGGCTACCAGCCC 
TACCGCGTGGTGGTGCTGTCCTTCGAGCTGCTGAACGCCCCCGCCACCGTGTGCG 
GCCCCAAGCTGTCCACCGACCTGATCAAGAACCAGTGCGTGAACTTCAACTTCAA 
CGGCCTGACCGGCACCGGCGTGCTGACCCCCTCCTCCAAGCGCTTCCAGCCCTTC 
CAGCAGTTCGGCCGCGACGTGTCCGACTTCACCGACTCCGTGCGCGACCCCAAGA 
CCTCCGAGATCCTGGACATCTCCCCCTGCTCCTTCGGCGGCGTGTCCGTGATCAC 
CCCCGGCACCAACGCCGCCTCCGAGGTGGCCGTGCTGTACCAGGACGTGGCCTGC 
ACCGACGTGTCCACCGCCATCCACGCCGACCAGCTGACCCCCGCCTGGCGCATCT 
ACTCCACCGGCAACAACGTGTTCCAGACCCAGGCCGGCTGCCTGATCGGCGCCGA 
GCACGTGGACACCTCCTACGAGTGCGACATCCCCATCGGCGCCGGCATCTGCGCC 
TCCTACCACACCGTGTCCCTGCTGCGCTCCACCTCCCAGAAGTCCATCGTGGCCT 
ACACCATGTCCCTGGGCGCCGACTCCTCCATCGCCTACTCCGCCAACACCATCGC 
CATCCCCACCAACTTCGCCATCTCCATCACCACCGAGGTGATGCCCGTGTCCATG 
GCCAAGACCTCCGTGGACTGCAACATGTACATCTGCGGCGACTCCACCGAGTGCG 
CCAACCTGCTGCTGCAGTACGGCTCCTTCTGCACCCAGCTGAACCGCGCCCTGTC 
CGGCATCGCCGCCGAGCAGGACCGCAACACCCGCGAGGTGTTCGCCCAGGTGAAG 
CAGATGTACAAGACCCCCACCCTGAAGTACTTCGGCGGCTTCAACTTCGCCCAGA 
TCCTGCCCGACCCCCTGAAGCCCACCAAGCGCTCCTTCATCGAGGACCTGCTGTT 
CAACAAGGTGACCCTGGCCGACGCCGGCTTCATGAAGCAGTACGGCGAGTGCCTG 
GGCGACATCAACGCCCGCGACCTGATCTGCGCCCAGAAGTTCAACGGCCTGACCG 
TGCTGCCCCCCCTGCTGACCGACGACATGATCGCCGCCTACACCGCCGCCCTGGT 
GTCCGGCACCGCCACCGCCGGCTGGACCTTCGGCGCCGGCGCCGCCCTGCAGATC 
CCCTTCGCCATGCAGATGGCCTACCGCTTCAACGGCATCGGCGTGACCCAGAACG 
TGCTGTACGAGAACCAGAAGCAGATCGCCAACCAGTTCAACAAGGCCATCTCCCA 
GATCCAGGAGTCCCTGACCACCACCTCCACCGCCCTGGGCAAGCTGCAGGACGTG 
GTGAACCAGAACGCCCAGGCCCTGAACACCCTGGTG7VAGCAGCTGTCCTCCAACT 
TCGGCGCCATCTCCTCCGTGCTGAACGACATCCTGTCCCGCCTGGACAAGGTGGA 
GGCCGAGGTGCAGATCGACCGCCTGATCACCGGCCGCCTGCAGTCCCTGCAGACC 
TACGTGACCCAGCAGCTGATCCGCGCCGCCGAGATCCGCGCCTCCGCCAACCTGG 
CCGCCACCAAGATGTCCGAGTGCGTGCTGGGCCAGTCCAAGCGCGTGGACTTCTG 
CGGCAAGGGCTACCACCTGATGTCCTTCCCCCAGGCCGCCCCCCACGGCGTGGTG 
TTCCTGCACGTGACCTACGTGCCCTCCCAGGAGCGCAACTTCGCCACCGCCCCCG 
CCATCTGCCACGAGGGCAAGGCCTACTTCCCCCGCGAGGGCGTGTTCGTGTTCAA 
CGGC 
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SEP ID NO: 7 - Potential N-glycosylation sites within the protein 
sequence of the Spike protein amino acid 275-1081 (807aa) (wild type, wt) 
with potential N-glycosylation sites underlined. 

AVDCSQNPLAELKCSVKSFEroKGIYQTSNFRVWSGDVVRFRvlTTNLC 
PFGEVFNATKFPSVYAWERKKISNCVADYSVLYNSTFFSTFKCYGVSATK 
LNDLCFSNVY ADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDFMGCVLA 
WNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPCTPPALN 
CYWPLNDYGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLSTELIKNQ 
CVNFNFNGLTGTGVLTPSSKRFQPFQQFGRDVSDFTDSVRDPKTSEILDISP 
CSFGGVSVITPGTNASSEVAVLYQDVNCTDVSTAIHADOLTPAWRIYSTGN 
NVFQTQAGCLIGAEHVDTSYECDIPIGAGICASYHTVSLLPJSTSQKSIVAYT 
MSLGADSSIAYSNMJAIPTNFSISnT^^ 

CANLLLQYGSFCTQLNRALSG1AAEQDROTREWAQVKQMYKTPTLKYFG 

GFNFSQILPDPLKPTKRSF1EDLLFNKVTLADAGFMKQYGECLGDINARDLI 

CAQKFNGLTVLPPLLTDDMIAAYTAALVSGTATAGwTTGAGAALQIPFAM 

QMAYRFNGIGVTQNVLYENQKQIANQFNKAISQIQESLTTTSTALGKLQDV 

VNQNAQALNTLVKQLSSNFGAISSVLNDE.SRLDKVEAEVQIDRLITGRLQS 

LQTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYFLMSFP 

QAAPHGVWLHVTYWSQERNFTTAPAICHEGKAYFPREGVFVFNG 

SEP ID NO: 8 Amino acid sequence of Region n peptide 

VLYNSAFFSTFKCYGVSATKLNDLCFSNWADSFVVKGDDWQIAPGQTGVIADY 
NYKLPDDFMGCVLAWNTRNIDATSTG>rV r NYKY^ 

DGKPCTPPALNCYWPLNDYGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLST 

DLIKNQCV>nOTNGLTGTGVLTPSSKRFQPF 

PCSFGGVSVITPGTNAASEVAVLYQDV 



SEP ID NP: 9 Amino acid sequence of Region in peptide 

AEQDRNTREWAQVKQMYKTPTLKYFGGFNFAQILPDPLKPTKJ^nEDLLFNKV 

TLADAGFMKQYGECLGDINARDLICAQKFNGLTYIPPLLTDDMIAAYTAALVSGT 

ATAGwTFGAGAAXQffFAMQMAYRFNGIGVTQNVLYENQKQIANQFNKAISQIQ 

ESLTTTSTALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDE.SRLDKVEAEV 

QIDRLITGRLQSLQTYVTQQLIRAAEniASANLAATKMSECVLGQSKRVDFCGKG 

YHL 

SEP ID NP: 10 Amino acid sequence of Region IV peptide 



VLYNSAFFSTFKCYGVSATKLNDLCFSNVYADSFVVKGDD\nRQIAPGQTGVIADY 

NYKLPDDFMGCVLAwmRNTOATSTGNYNYKYRYLRHGKLPJ>FEmSNVPFSP 

DGKPCTPPALNCYWPLNDYGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLST 

DLKNQCVNFNFNGLTGTGVLTPSSKPJFQPFQQFGPJDVSDFTDSVRDPKTSE^ 

PCSFGGVSVITPGTNAASEVAVLYQDVACTDVSTAIHADQLlPAWiaYSTGNNVF 
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QTQAGCLIGAEHVDTSYECDlPIGAGICASYIITVSLLRSTSQKSrVAYTMSLGADSS 
IAYSANI1MPTNFAISITTEVMPVSMACT 

QLNRAI^GIAAEQDRNTREWAQVKQMYKTPTLKYFGGFOTAQILPDPLKPTK^ 
F1EDLLFNKVTIADAGFMKQYGE(XGDINA^ 

AYTAALVSGTATAGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYENQKQIA 
NQFMCAISQIQESLTTTSTALGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDI 
LSRLDKVEAEVQIDPXITGRLQSLQTYVT(^LIRAAEIRASANLAATKMSECVLGQ 
SKRVDFCGKGYHL 
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SEP CD NO; 11 Amino acid sequence of Region II peptide from Spike 
protein from ac Mwafaii num ber AAP13441fwild type) 

VLYNSTFFSTFKCYGVSATKLNDLCFSNVYADSFWKGDDVRQIAPGQ 

TGVIADYNYKLPDDFMGCVLAWNTIOTOATSTGNYNYKYRYLRHGKLRP 
FERDISNWFSPIXjKPCTPPALNCYWPLNDYGFTTTTGIGYQPYRVVVLSF 
ELLNAPATYCGPKLSTDLIKNQCVNFNFNGLTGTGVLTPSSKRFQPFQQFG 
RDVSDFTDSVRDPKTSFJLDISPCSFGGVSVrrPGlNASSBVAVLYQDV 

SEP ED NO ? 12 Ami no acid sequence gfRejgon IQ peptide from Spike 
protein from ac cession number AAP13441CwiId type) 

AEQDRNTREWAQVKQMYKTPTLKYFGGFNFSQILPDPLKFTKRSFffiD 
LLFNKVTIADAGFMKQYGECLGDINARDLICAQKFNGLTVLPPLLTDDMI 
AAYJAALVSGTATAGWTFGAGAALQIPFAMQMAYRFNGIGVTQNVLYEN 
QKQIANQFNKAISQIQESLTTTSTALGKLQDVVNQNAQALNTLVKQLSSNF 
GAISSVLNDILSRLDKVEAEVQIDRLrrGRLQSLQTYWQQLIRAAEIRASAN 
LAATKMSECVLGQSKRVDFCGKGYHL 

SEP ED NP; 13 Amino acid sequence of Region IV peptide from Spike 
protein from accession number AAP13441(wild type); 
VLYNSTFFSTFKCYGVSATKLNDLCFSNVYADSFVVKGDDVRQIAPGQTG 
VIADYNYKLPDDFMGCVLAWNTRNroATSTGNYNYKYRYLRHGKLRPFE 
RDISNVPFSPDGKPCTPPAmCYWPLNDYGFYTTTGIGYQPYRVVVLSFEL 
LNAPATVCGPKLSTDLKNQCVNFOTNGLTGTGVLTPSSKRFQPFQQFGRD 
VSDFTDSVRDPKTSEILDISPCSFGGVSVITPGTNASSEVAVLYQDVNCTDV 
STAfflADQLTPAWTOYSTGNNVFQTQAGCLIGAEHVDTSYECDIPIGAGICA 
SYHTVSLLRSTSQKSIVAYTMSLGADSSIAYSNNTIAIPTNFSISITTEV^ 
MAKTSVDCNMY1CGDSTECANLLLQYGSFCTQLNRALSGIAAEQDRNTRE 
VF AQ VKQMYKTPTLK YFGGFNFS QILPDPLKPTKRSFIEDLLFNKVTL ADA 
GFMKQYGECLGDINARDLICAQKi^GLTVLPPLITDDMIAAYTAALVSGT 
ATAGWTFGAGAALQIPFAMQMAYRFNGIGWQNVLYENQKQIANQFNKA 
ISQIQESLTTTSTAXGKLQDVVNQNAQALNTLVKQLSSNFGAISSVLNDILS 
RLDKVEAEVQIDRLITGPJLQSLQTYVTQQLIRAAEIRASANLAATKM 
LGQSKRVDFCGKGYHL 
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SEP ID NO; 14 Amino acid sequence of Region IV peptide from Spike 
protein from accession number AA Pl3441Ywild type); 

AVDCSQNPLAELKCSVKSFEIDKGIYQTSNFRWPSGDWRFPNITNLCPFG 

EVFNATKFPSVYAWERKKISNCV ADYSVLYNSTFFSTFKCYGVSATKLND 

LCFSNVYADSFVVKGDDWQIAPGQTGVIADYNYKLPDDFMGCVLAWNT 

RNIDATSTGNYNYKYRYLPvHGKLRPFERDISNVPFSPDGKPCTPPALNCY 

WPLNDYGFYTTTGIGYQPYRVVVLSFELLNAPATVCGPKLSTDLIKNQCV 

NFNFNGLTGTGVLTPSSKRFQPFQQFGRDVSDFTDSVRDPKTSEILDISPCS 

FGGVSVITPGTNASSEVAVLYQDVNCTDVSTAIHADQLTPAWRIYSTGNN 

WQTQAGCLIGAEHVDTSYECDIPIGAGICASYHTVSLLRSTSQKSIVAYTM 

SLGADSSIAYSNNTIAIP1WSISITTEVMPVSMAKTSVDCNMYICGDSTECA 

NLLLQ YGSFCTQLNRAL S GIAAEQDRNTREW AQ VKQMYKTPTLK YFGGF 

NFSQILPDPLKPTKRSFIEDLLFNKVTLADAGFMKQYGECLGDINARDLICA 

QKFNGLTVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQIPFAMQ 

MAYRFNGIGVTQNVLYENQKQIANQFNKAISQIQESLTTTSTALGKLQDVV 

NQNAQALNTLVKQLSSNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSL 

QTYVTQQLIRAAEIRASANLAATKMSECVLGQSKRVDFCGKGYHL 

SEP BP NO: 15 Linker for nucleotide primer oligo #1 

TCGCTCGAGAAAAGAGTGCTCTACAACTCAGCATTT 

SEP ID NO: 16 Linker for nucleotide primer oligo #2 

ATCTCTAGATTAAACATCTTGATATAGAACAGC 

SEP ID NO: 17 Linker for nucleotide primer oligo #3 TCGCTCGAG 
AAAAGAGCTGAACAGGATCGCAACACA 

SEP ID NP: 18 Linker for nucleotide primer olieo #4 

ATCTCTAGATTAAAGGTGGTAGCCCTTTCC 

SEP ID NP: 19 SARS Spike Glvcoprotein Fragment synthetic DNA sequence 
with N-lin ed glvcosvlation site muao'ons (2421 bpj 



GCCGTGGACTGCTCCCAGAACCCACTGGCCGAGCTGAAGTGCTCCGTGA 

AGTCCTTCGAGATCGACAAGGGCATCTACCAGACCTCCAACTTCCGCGTG 

GTGCCATCCGGCGACGTGGTGCGCTTCCCAAACATCGCCAACCTGTGCC 
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CATTCGGCGAGGTGTTCGCCGCCACCAAGTTCCCATCCGTGTACGCCTG 

GGAGCGCAAGAAGATCTCCAACTGCGTGGCCGACTACTCCGTG 

CTGTACAACTCCGCCITCrTCTCCACCTTCAAGTGCTACGGCGTGTCCGC 

CACCAAGCTGAACGACCTGTGCTTCTCCAACGTGTACGCCGACTCCTTCG 

TGGTGAAGGGCGACGACGTGCGCCAGATCGCCCCAGGCCAGACCGGCGT 

GATCGCCGACTACAACTACAAGCTGCCAGACGACTTCATGGGCTGCGTG 

CTGGCCTGGAACACCCGCAACATCGACGCCACCTCCACCGGCAACTACA 

ACTACAAGTACCGCTACCTGCGCCACX5GCAAGCTGCGCCCATTCGAGCG 

CGACATCTCCAACGTGCCATTCTCCCCAGACGGCAAGCCATGCACCCCAC 

CAGCCCTGAACTGCTACTGGCCACTGAACGACTACGGCTTCTACACCACC 

ACCGGCATCGGCTACCAGCCATACCGCGTGGTGGTGCTGTCCTTCGAGC 

TGCTGAACGCCCCAGCCACCGTGTGCGGCCCAAAGCTGTCCACCGACCT 

GATCAAGAACCAGTGCGTGAACTTCAACTTCAACGGCCTGACCGGCACC 

GGCGTGCTGACCCCATCCTCCAAGCGCTTCCAGCCATTCCAGCAGTTCGG 

CCGCGACGTGTCCGACTTCACCGACTCCGTGCGCGACCCAAAGACCT 

CCGAGATCCTGGACATCTCCCCATGCTCCTTCGGCGGCGTGTCCGTGATC 

ACCCCAGGCACCAACGCCGCCTCCGAGGTGGCCGTGCTGTACCAGGACG 

TGGCCTGCACCGACGTGTCCACCGCCATCCACGCCGACCAGCTGACCCC 

AGCCTGGCGCATCTACTCCACCGGCAACAACGTGTTCCAGACCCAGGCC 

GGCTGCCTGATCGGCGCCGAGCACGTGGACACCTCCTACGAGT 

GCGACATCCCAATCGGCGCCGGCATCTGCGCCTCCTACCACACCGTGTC 

CCTGCTGCGCTCCACCTCCCAGAAGTCCATCGTGGCCTACACCATGTCCC 

TGGGCGCCGACTCCTCCATCGCCTACTCCGCCAACACCATCGCCATCCCA 

ACCAACTTCGCCATCTCCATCACCACCGAGGTGATGCCAGTGTCCATGGC 

CAAGACCTCCGTGGACTGCAACATGTACATCTGCGGCGACTCCACCGAG 

TGCGCCAACCTGCTGCTGCAGTACGGCTCCTTCTGCACCCAGCTGAACCG 

CGCCCTGTCCGGCATCGCCGCCGAGCAGGACCGCAACACCCGCGAGGTG 

TTCGCCCAGGTGAAGCAGATGTACAAGACCCCAACCCTGAAGTACTTCG 

GCGGCTTCAACTTCGCCCAGATCCTGCCAGACCCACTGAAGCCAACCAA 

GCGCTCCTTCATCGAGGACCTGCTGTTCAACAAGGTGACCCTGGCCGAC 

GCCGGCTTCATGAAGCAGTACGGCGAGTGCCTGGGCGACATCAACGCCC 

GCGACCTGATCTGCGCCCAGAAGTTCAACGGCCTGACCGTGCTGCCACC 

ACTGCTGACCGACGACATGATCGCCGCCTACACCGCCGCCCTGGTGTC 

CGGCACCGCCACCGCCGGCTGGACCTTCGGCGCCGGCGCCGCCCTGCAG 

ATCCCATTCGCCATGCAGATGGCCTACCGCTTCAACGGCATCGGCGTGAC 

CCAGAACGTGCTGTACGAGAACCAGAAGCAGATCGCCAACCAGTTCAAC 

AAGGCCATCTCCCAGATCCAGGAGTCCCTGACCACCACCTCCACCGCCCT 

GGGCAAGCTGCAGGACGTGGTGAACCAGAACGCCCAGGCCCT 

GAACACCCTGGTGAAGCAGCTGTCCTCCAACTTCGGCGCCATCTCCTCCG 

TGCTGAACGACATCCTGTCCCGCCTGGACAAGGTGGAGGCCGAGGTGCA 

GATCGACCGCCTGATCACCGGCCGCCTGCAGTCCCTGCAGACCTACGTG 

ACCCAGCAGCTGATCCGCGCCGCCGAGATCCGCGCCTCCGCCAACCTGG 

CCGCCACCAAGATGTCCGAGTGCGTGCTGGGCCAGTCCAAGCG 

CGTGGACTTCTGCGGCAAGGGCTACCACCTGATGTCCTTCCCACAGGCC 

GCCCCACACGGCGTGGTGTTCCTGCACGTGACCTACGTGCCATCCCAGG 

AGCGCAACTTCGCCACCGCCCCAGCCATCTGCCACGAGGGCAAGGCCTA 

CTTCCCACGCGAGGGCGTGTTCGTGTTCAACGGC 
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SEP m NO; 20 

SARs Spike glycoprotein Fragment I protein sequence without the N-linked glycosylation sites 
(807 amino acids encoded by SEQ ID NO: 19): 

AVDCSQNPU\ELKCSVKSFEIDKGIYQTSNFR\A/PSGDWRFPNIANLCPFGEVFAATKFPSVYA 

WERKKISNCVADYSVLYNSAFFSTFKCYGVSATKLNDLCFSNVYADSFWKGDDVRQIAPGQTGV 

lADYNYKLPDDFMGCNrlAWhrrRNIDATSTGNIYNYKYRYLRHGKLRPFERDISI^ 

PALNCY\M J LNDYGFYTTTGIGYQPYRWVLSFELLNAPATVCGPKLSTDUKNQCVNFNFNGLTG 

TGVLTPSSKRFQPFQQFGRDVSDFTDSVRDPKTSEILDISPCSFGGVSVTrPGTNAASEVAVLYQ 

DVACTDVSTAIHADQLTPAVVRIYSTGNNWQTOAGCLIGAEHVDTSYECDIPIGAGICASYKTVSLL 

RSTSQKSIVAYTMSLGADSSlAYSANTlAIFTTvlFAISITTEVIVlPVSMAKTSVDCNMYICGDSTECANL 

LlQYGSFCTQU^RALSGIAAEQDRNTREWAQVKQMYICn , TU<YFGGFNFAQILPDPLKPTKRSFI 

EDLLFNKVTIADAGFMKQYGECLGDINARDLICAQKFNGL7VLPPLLTDDMIAAYTAALVSGTATA 

GWTFGAGAALQIPFAMQMAYRFNGIGNn'QNVLYENQKQIANQFNKAISQIQESLTTTSTALGKLQ 

DWNQNAO^NTLWQLSSNFGAJSSVLJ^DILSRLDKVEAEVQIDRUTGRLQSLQTYVTQQLIRAA 

EIRASANLAATKMSECVLGQSKRVDFCGKGYHLMSFPQAAPHGWFLHVTYVPSQERNFATAPAI 

CHEGKAYFPREGVFVFNG 



SEP ID NO; 21: SARs Spike glycoprotein Fragment II synthetic DNA sequence with 
N-linke d glvcosvlation site mutations (744bps) : 

GTGCTGTACAACTCCGCCTTCTTCTCCAGCTTCAAGTGCTACGGCGTGTC 

CGCCACCAAGCTGAACGACCTGTGCTTCTCCAACGTGTACGCCGACTCCT 

TCGTGGTGAAGGGCGACGACGTGCGCCAGATCGCCCCAGGCCAGACCGG 

CGTGATCGCCGACTACAACTACAAGCTGCCAGACGACTTCATGGGCTGC 

GTGCTGGCCTGGAACACCCGCAACATCGACGCCACCTCCACCGGCAACT 

ACAACTACAAGTACCGCTACCTGCGCCACGGCAAGCTGCGCCCATTCGA 

GCGCGACATCTCCAACGTGCCATTCTCCCCAGACGGCAAGCCATGCACC 

CCACCAGCCCTGAACTGCTACTGGCCACTGAACGACTACGGCTTCTACAC 

CACCACCGGCATCGGCTACCAGCCATACCGCGTGGTGGTGCTGTCCTTC 

GAGCTGCTGAACGCCCCAGCCACCGTGTGCGGCCCAAAGCTGTCCACCG 

ACCTGATCAAGAACCAGTGCGTGAACTTCAACTTCAACGGCCTGACCGGC 

ACCGGCGTGCTGACCCCATCCTCCAAGCGCTTCCAGCCATTCCAGCAGTT 

CGGCCGCGACGTGTCCGACTTCACCGACTCCGTGCGCGACCCAAAGACC 

TCCGAGATCCTGGACATCTCCCCATGCTCCTTCGGCGGCGTGTCCGTGAT 

CACCCCAGGCACCAACGCCGCCTCCGAGGTGGCCGTGCTGTACCAGGAC 

GTG 

SEP ID NP; 22; SARs Spike glycoprotein Fragment U protein sequence without 
the N-linke d glvcosvlation sites (248amino acids, encoded by SEP ID 21); 
VLYNSAFFSTFKCYGVSATKLNDLCFSrWYADSFVWG 

CVLAWNTRNIDATSTGrmiYKYKYLRHGiaRPFERDISNVPFSPDGKPCTPPALNCYWPLNDYG 
FYTTTGIGYQPYRVWLSFELU^IAPAWCGPKLSTDUKNQCVNFNFNGLTGTGVLTPSSKRFQPF 
, QQFGRDVSDFrDSvHDPKTSEILDISPCSFGGVSvTTPGTNAASEVAVLYQDV 

SEP ID NP; 23; SARS Spike glycoprotein Fragment m synthetic DNA sequence 

with N-lin ked glvcosvlation site mutations (834 bps); ~" 

GCCGAGCAGGACCGCAACACCCGCGAGGTGTTCGCCCAGGTGAAGCAGA 

TGTACAAGACCCCAACCCTGAAGTACTTCGGCGGCTTCAACTTCGCCCAG 

ATCCTGCCAGACCCACTGAAGCCAACCAAGCGCTCCTTCATCGAGGACCT 

GCTGTTCAACAAGGTGACCCTGGCCGACGCCGGCTTCATGAAGCAGTAC 

GGCGAGTGCCTGGGCGACATCAACGCCCGCGACCTGATCTGCGCCCAGA 

AGTTCAACGGCCTGACCGTGCTGCCACCACTGCTGACCGACGACATGAT 
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CGCCGCCTACACCGCCGCCCTGGTGTCCGGCACCGCCACCGCCGGCTGG 

ACCTTCGGCGCCGGCGCCGCCCTGCAGATCCCATTCGCCATGCAGATGG 

CCTACCGC1TCAACGGCATCGGCGTGACCCAGAACGTGCTGTACGAGAA 

CCAGAAGCAGATCGCCAACCAGTTCAACAAGGCCATCTCCCAGATCCAG 

GAGTCCCTGACCACCACCTCCACCGCCCTGGGCAAGCTGCAGGACGTGG 

TGAACCAGAACGCCCAGGCCCTGAACACCCTGGTGAAGCAGCTGTCCTC 

CAACTTCGGCGCCATCTCCTCCGTGCTGAACGACATCCTGTCCCGC 

ACAAGGTGGAGGCCGAGGTGCAGATCGACCGCCTGATCACCGGCCGCCT 

GCAGTCCCTGCAGACCTACGTGACCCAGCAGCTGATCCGCGCCGCCGAG 

ATCCGCGCCTCCGCCAACCTGGCCGCCACCAAGATGTCCGAGTGCGTGC 

TGGGCCAGTCCAAGCGCGTGGACirCTGCGGCAAGGGCTACCACCTG 

SEP ED NO: 24: SARs Spike glycoprotein Fragment III protein sequence without the N-linked 
olvcosvlation sites (278 amino acids, encoded by SEQ ID NO: 231 
AEQDRNTREVFAQVKQAWKTPTL^ 

YGECLGDINARDLICAQKFNGLTVLPPLLTDDMIMYTAALVSGTATAGWTFGAGAALQIPFAMQ 
MAYRFNGIGWQNVLYENQKQIANQFNKA^ 

SNFGAISSVLNDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANU\ATKMSECVL^ 
QSKRVDFCGKGYHL 



SEP ID NO: 25: SARs Spike glycoprotein Fragment IV synthetic DNA sequence 
with N-linked glvcosylation site mutations (2034 bus): 

GTGCTGTACAACTCCGCCTTCTTCTCCACC7TCAAGTGCTACGGCGTGTCCGCCACCAAGCT 

GAACGACCTGTGCTTCTCCAACGTGTACGCCGACTCCTTCGTGGTGAAGGGCGACGACGTG 

CGCCAGATCGCCCCAGGCCAGACCGGCGTGATCGCCGACTACAACTACAAGCTGCCAGAC 

GACTTCATGGGCTGCGTGCTGGCCTGGAACACCCGCAACATCGACGCCACCTCCACCGGCA 

ACTACAACTACAAGTACCGCTACCTGCGCCACGGCAAGCTGCGCCCATTCGAGCGCGACAT 

CTCCAACGTGCCATTCTCCCCAGACGGCAAGCCATGCACCCCACCAGCCCTGAACTGCTAC 

TGGCCACTGAACGACTACGGCTTCTACACCACCACCGGCATCGGCTACCAGCCATACCGCG 

TGGTGGTGCTGTCCTTCGAGCTGCTGAACGCCCCAGCCACCGTGTGCGGCCCAAAGCTGTC 

CACCGACCTGATCAAGAACCAGTGCGTGAACTTCAACTTCAACGGCCTGACCGGCACCGGC 

GTGCTGACCCCATCCTCCAAGCGCTTCCAGCCATTCCAGCAGTTCGGCCGCGACGTGTCCG 

ACTTCACCGACTCCGTGCGCGACCCAAAGACCTCCGAGATCCTGGACATCTCCCCATGCTC 

CTTCGGCGGCGTGTCCGTGATCACCCCAGGCACCAACGCCGCCTCCGAGGTGGCCGTGCT 

GTACCAGGACGTGGCCTGCACCGACGTGTCCACCGCCATCCACGCCGACCAGCTGACCCC 

AGCCTGGCGCATCTACTCCACCGGCAACAACGTGTTCCAGACCCAGGCCGGCTGCCTGATC 

GGCGCCGAGCACGTGGACACCTCCTACGAGTGCGACATCCCAATCGGCGCCGGCATCTGC 

GCCTCCTACCACACCGTGTCCCTGCTGCGCTCCACCTCCCAGAAGTCCATCGTGGCCTACA 

CCATGTCCCTGGGCGCCGACTCCTCCATCGCCTACTCCGCCAACACCATCGCCATCCCAAC 

CAACTTCGCCATCTCCATCACCACCGAGGTGATGCCAGTGTCCATGGCCAAGACCTCCGTG 

GACTGCAACATGTACATCTGCGGCGACTCCACCGAGTGCGCCAACCTGCTGCTGCAGTACG 

GCTCCTTCTGCACCCAGCTGAACCGCGCCCTGTCCGGCATCGCCGCCGAGCAGGACCGCA 

ACACCCGCGAGGTGTTCGCCCAGGTGAAGCAGATGTACAAGACCCCAACCCTGAAGTACTT 

CGGCGGCTTCAAC7TCGCCCAGATCCTGCCAGACCCACTGAAGCCAACCAAGCGCTCCTTC 

ATCGAGGACCTGCTGTTCAACAAGGTGACCCTGGCCGACGCCGGCTTCATGAAGCAGTACG 

GCGAGTGCCTGGGCGACATCAACGCCCGCGACCTGATCTGCGCCCAGAAGTTCAACGGCC 

TGACCGTGCTGCCACCACTGCTGACCGACGACATGATCGCCGCCTACACCGCCGCCCTGGT 

GTCCGGCACCGCCACCGCCGGCTGGACCTTCGGCGCCGGCGCCGCCCTGCAGATCCCATT 

CGCCATGCAGATGGCCTACCGCTTCAACGGCATCGGCGTGACCCAGAACGTGCTGTACGAG 

AACCAGAAGCAGATCGCCAACCAGTTCAACAAGGCCATCTCCCAGATCCAGGAGTCCCTGA 

CCACCACCTCCACCGCCCTGGGCAAGCTGCAGGACGTGGTGAACCAGAACGCCCAGGCCC 

TGAACACCCTGGTGAAGCAGCTGTCCTCCAACTTCGGCGCCATCTCCTCCGTGCTGAACGA 

CATCCTGTCCCGCCTGGACAAGGTGGAGGCCGAGGTGCAGATCGACCGCCTGATCACCGG 

CCGCCTGCAGTCCCTGCAGACCTACGTGACCCAGCAGCTGATCCGCGCCGCCGAGATCCG 

CGCCTCCGCCAACCTGGCCGCCACCAAGATGTCCGAGTGCGTGCTGGGCCAGTCCAAGCG 

CGTGGACTTCTGCGGCAAGGGCTACCACCTG 
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SEQ ID NO: 26: SARs Spike glycoprotein Fragment IV protein sequence wit hout the N-linked 
givcosvlation sites (678 amino acids, enco ded bv SEQ ID NO: 25) : 

VLYNSAFFSTFKCYGVSATKLNDLCFSNWADSFVVKGDDVRQIAPGQTGVIADYNYKLPDDFMG 

CVLAWNTRNIDATSTGNYNYKYRYLRHGKLRPFERDISNVPFSPDGKPC7PPALNCYWPLNDYG 

FYTTTGIGYQPYRNAA^LSFELLNAPAWCGPKLSTDUKNQCVNFNFNGLTGTGVLTPSSKRFQP 

QQFGRDVSDFTDSVRDPKTSEILDISPC&FGGVSVITPGTN^ 

LTPAWRIYSTGNIWFQTQAGCLIGAEHVDTSYECDIPIC^ 

GADSSIAYSA^AIPWAISITTEVMPVSWtt^ 

LSGIAAEQDRNTREVFAQVKQAWKTPTLKYFGGFNFAQILPDPL^^ 

FMKQYGECLGDINARDLICAQKFNGLTVLPPLLTDDMIAAYTAALVSGTATAGWTFGAGAALQIPF 
AMQMAYRFNGIGVTQN\rt.YENQKQIANQ^ 

KQLSSNFGAISSN^NDILSRLDKVEAEVQIDRLITGRLQSLQTYVTQQLIRAAEIRASANLAATK^ 
CVLGQSKRVDFCGKGYHL 
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